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Pa6ouas nporpamma aucuumuasl (MJIK, TIM) EH.01 I[MpukianHas maremaTuka

paspabotana B coorBeTcTBUH ¢ ®I'OC cpeanero npodeccuonaibHoro oopazoBanus 1o crerpaibHocT 08.02.10 CTpouTenbcTBO
JKEJIE3HBIX JOPOT, IIYTh U IIyT€BOE XO3AHUCTBO, YTBEPXKICHHBIM MpHUKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanym ot 13 aBrycra 2014 1. Ne1002

®opma oOyueHHS OYHast

OBBEM JIMCHUILIUHBI (MJIK, IIM) B YACAX C YKA3AHUEM OBA3ATEJBHON 1 MAKCUMAJIBHOM
HATI'PY3KH OBYYAIOIIIUXCA

YacoB 1o yuyeOHOMY TUIaHY 103 Bupl KOHTPOJIS HA Kypcax:
B TOM YHCIIE: Jlpyrre GopMbI IPOMEKYTOTHOM aTTecTaun (3 cemecTp)
o0s3aTenbHas Harpy3Ka 70
caMoCTosITeNbHAs paboTa 29
KOHCYJIbTAIlU 4

Pacnpenenenue yacos qucunmimusl (MK, IIM) no cemectpam (Kypcam)

Cemectp
(<Kypc>.<Cemectp Ha 3(21)
Kypee>) HUroro
Henens 28
Bun 3ansaTuii vo | po | vo PII

Jlexuyn 34 |34 |34 |34
IIpakTHueckue 36 |36 |36 |36
Koncynpranun 4 4 4 4
Hrtoro ayn. 70 |70 |70 (70
KonrakTHas paboTa 74 |74 |74 |74
Cawm. pabora 29 (29 [29 |29
Hroro 103 |103 |103 |103




1. AHHOTA LIS AUCLIATITAHBI (MK, [TM)

11

Beenenne. Matematuka W HayYHO-TEXHHYECKHH NPOTpPECC; IMOHIATHE O MaTeMaTHYecKOM MojaennpoBaHud. Ponb
MaTeMaTHKU B IOATOTOBKE CHELUAIMCTOB CPEIHETO 3BEHA JKEJIE3HOAOPOXKHOIO TPAHCIOPTAa U (POPMHUPOBAHUM OOIIUX U
npodeccHoHABHBIX KoMmreTeHui. JInneiiHas anredpa. KomriekcHbie yncia. KOMITUIEKCHbIC YHCIa U MX TeOMETpUYECKast
uHTepnperanys. JlefcTBus HaJl KOMIUIEKCHBIMH YHCIIAMH, 33/1aHHBIMH B aJITeéOpanuecKoi 1 TPUTOHOMETpHYecKoi opmax.
IMokazarenbHas GpopMa 3amucu KoMIuiekcHoro uncia. @opmysna Diinepa. [IpuMeHeHHe KOMIUIEKCHBIX YHCEIT TIPU PEIICHUU
npodeccuoHabHBIX 331a4. OCHOBBI JUCKPETHOI MaTeMaTHKU. Teopus MHOKECTB. MHOXKECTBO U €ro 3jeMeHThI. [lycroe
MHOXXECTBO, IOJMHOXECTBA HEKOTOPOro MHOxecTBa. Omepanuu HajJ MHOXECTBAMU: IEpeceueHUe, OObeIUHEHME,
nornonHenne. OTHOIIeHWs, WX BUABI W cBoiictBa. [[marpamma Oiinepa—Benna. Uwmcnossle MHOecTBa. Mctopus
BO3HMKHOBEHHsI NOHATHA «rpad». 3amauum, npuBoAdlmiMe K NOHATHIO rpada. OCHOBHBIE NOHATHS TEOpUH Trpados.
[TpuMmeHeHne TEOpUH MHOXKECTB U TEOPHH Ipad)oB MPHU pEIIeHHH MpoQecCHOHANBHBIX 33/1ad. MaTeMaTHuecKuil aHaus.
JuddepennyanbHoe U MHTerpainbHOe McuucieHue. IIpousBoanas ¢yHkuuu. 'eomerpuueckuil U Gu3nueckuil cMbICI
npou3BoaHOH pyHkIMHU. [IprnoxeHne nNporu3BoAHON QYHKIUH K PEIICHHUIO PA3IMUHBIX 3a1a4. IHTerpupoBanue () yHKIUH.
Omnpenenennblii unrerpan. ®opmyna Herorona—JleiiOnuna. IlpunoxeHue ONPENENCHHOIO HMHTErpala K pPEIHICHUIO
pa3NuYHBIX MpodeccuoHaNbHbIX 3a1a4. OObIKHOBEHHBIC TU( G epeHIranbHbie ypaBHeHus. JuddepeHiuanbHpie ypaBHEHUS
IepBOro MU BTOporo nopsaxa. JduddepeHlnuanbHble ypaBHEHHs € pas3fellolMMUCA HepeMeHHbIMU. OIHOpOAHBIE
ypaBHEHHSI IIEPBOTO TOPsKa. JIMHEeHHbIEe 0JHOPOHBIE YPAaBHEHHSI BTOPOTO MOPSIKA C MOCTOSHHBIMEA KOI(P(DHUITEHTaMH.
IIpumeHeHue OOBIKHOBEHHBIX A GEpEeHIMANbHBIX  yYpaBHEHMH IpH  pelleHud NpodecCHOHAIBHBIX — 3ajad.
Juddepennuranpaple ypaBHEHUS] B YaCTHBIX NPOU3BOAHBIX. [nbdepeHnuanbHple ypaBHEHUSI B YaCTHBIX NPOM3BOAHBIX.
ITpumenenue nuddepeHnnanbHbIX ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX IIPH PEIICHUH NPOQECCUOHANBHBIX 3a1a4. Psajbl.
Yucnossle psapl. [IpU3HaKk CXOIUMOCTH YHCIOBOTO psna 1o JamambOepy. PaznoskeHue mogsIHTerpaabHON GYHKINT B S
Crenennsle paabl Maknopena. IIpuMeHeHre YHUCIIOBBIX PAIOB NP peleHUH NpodecCHOHANbHBIX 3a1a4d. OCHOBBI TEOPHU
BEPOSTHOCTEH M MaTeMaTU4eCKOW CTAaTHCTHKH. Teopus BeposTHocTed. [loHsTHe koMOMHATOpHOH 3amaun. PDakropuan
yucia. Bunel coenuHeHuii: pasmelneHus, NepecTaHOBKH, COUETaHMs, UX cBoicTBa. IIpuMeHeHHEe KOMOMHATOPHKH IIPU
pemieHUH TPOQECCUOHANBHBIX 3agad. Chy4aiHbIH SKCHEPUMEHT, JJIEMEHTApHBIE HCXOJbI, cOoObITHsA. OrpeneneHue
BEPOATHOCTU: KJIACCHYECKOEe, CTAaTHCTHUYECKOE, IEOMETPHUYECKOE; YCIOBHAs BEPOSTHOCTb. TEOpeMbl CIIOKEHUS U
yMHOXeHHs BepositHocTed. Dopmyna monHo#t BepostHocTu. Popmyna beprnymmm. CrmydaiiHple BETMYMHBI, 3aKOHBI UX
pacnpeniefieHus] ¥ YHCJIOBBIE XapaKTepUCTUKH. MaTemaTuueckoe OXuAaHue M Juchepcus. IIpumeHeHue Teopuu
BEPOATHOCTEH MpHM  pemeHHd TpodecCHOHANbHBIX  3amad. OCHOBHBIE  YHCIICHHBIE  MeTonbl.  YucleHHoe
muddepennupoBanue. I[lonstue o uuciaeHHoM quddepernuposanuu. GopMysbl NPUOIKEHHOTO AU depeHIINPOBaHYS,
OCHOBaHHBIE HA MHTEPIIOJSUUOHHBIX popMynax HetoroHa. [IpuMeHeHne yncineHHOro auddepeHpOoBaHus IPH PEIICHUN
npodeccuoHanbHBIX 3a1a4. UHCIICHHOE pelleHre 0ObIKHOBEHHBIX U (epeHIINaNnbHbIX YpaBHEHUH. [IoHATHE 0 YHCIeHHOM
pemrennn qudepeHINaIbHBIX ypaBHeHINA. MeTox Diiepa uis perieHns: 00BIKHOBEHHBIX TU(depeHInanbHbIX ypaBHEHUH.
IIpumeHeHne MeTOAa YHUCICHHOTO perieHus AU GdepeHUanbHbIX YPaBHEHUH IPH PELIeHUH NMPOQEeCCUOHANBHBIX 3a/ad.
Yucnennoe wunTerpupoBanue. [loHATHE O dYHCIEHHOM UWHTErpUpoBaHUU. DOPMyNbl UYHCIEHHOTO HHTETPUPOBAHUS
npsMoyroiabHuka U Tpaneuuil. @opmyna CumicoHa. AOCOIIOTHas IMOTPEUIHOCTh NPHU YHUCICHHOM HHTETPUPOBAHMU.
[IpuMeHeHne YHMCIICHHOTO MHTETPUPOBAHUS IS peleH s NpodecCHOHATIbHBIX 3a/1aU.

2. MECTO JUCHHUTIINHBI (MJIK, ITM) B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Ko nucuuniavHer: |EH.01

2.1

TpeboBanus K NpeABAPHUTEIbHOI NMOATOTOBKE 00y4al0IIerocs:

211

Jucnunnuna He TpeOyeT mpeaBapUTeIbHOM MOArOTOBKU

2.2

JMcuMniInHbl ¥ NIPAKTHKH, 171 KOTOPBIX ocBoenue nanHoi qucuumianasl (MK, IIM) Heo0xonumo kak
npeauecTByomee:

221

Nudopmaruka

222

WmxenepHas rpaduka

2.2.3

BHGKTpOTCXHI/IKa " DJICKTPOHHKA

224

TexHuueckass MEXaHUKa

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHHSA IO JUCHUIIVIMHE (MK, IIM), COOTHECEHHbBIX

C INIAHUPYEMbBIMHY PE3YJIbTATAMHU OCBOEHUSI OBPA3OBATEJBHOM ITPOT'PAMMBI




OK 02

: Ucnosib3oBath COBPEMEHHDbIC CPE/ICTBA MOUCKA, AaHAJIU3Aa U HHTEPHIpEeTAllUU l/lH(l)()pMalIl/ll/l u PlH(l)OpMal.ll/IOHHbIe

TEXHOJIOTUM NJISl BBIIIOJTHCHUSA 3a1a4 npocbeccnonanbﬂoﬁ AeATCJIBbHOCTH

3HaThb:
- HOMEHKJIaTypy HH(OPMAIIOHHBIX HCTOYHUKOB, IPUMEHAEMBIX B PO(ECCHOHANBHOHN ESITEIbHOCTH;
- IPUEMBI CTPYKTYPHPOBaHUS HHPOPMAIINH;
- (hopMaT oopMIIeHHS Pe3yTHTATOB OUCKA HH(DOPMAITHT;
- COBPEMEHHBIE CPEJCTBA U YCTPONHCTBA MH(POPMATH3ALIH;
- HOPAJOK MX MPUMEHEHHS U IPOTpaMMHOE oOecIieueHne B MPO(eCCHOHANIBHOM JESITENEHOCTH
Ymern:

- ONPEJEISITh 3a]]auM JUIs IOMCKa MH(OPMAIWH;

- ONIPEEISITh HE0OXOJMMbIE HCTOYHUKH HH(pOpMaLny;

- INIAaHUPOBATH MIPOLIECC ITOUCKA; CTPYKTYPUPOBATh MOTydaeMylo HH(OopMaIuio;

- BEIIEJIATH HanOoJee 3HaUNMOe B TIepeyHe MH(pOpMaIm;

- OLICHUBATh IPAKTHYECKYIO 3HAUUMOCTD PE3yJIbTaTOB ITOUCKA;

- 0 OpPMIIATB Pe3yNIBbTATHI OMCKA;

- ICIIOJIL30BaTh COBPEMEHHOE IPOrPaMMHOE o0ecrieyeHH e,

- IPUMEHATH CPEICTBAa HHPOPMAMOHHBIX TEXHOJIOTHI IS pelleHUs NPO(eCCHOHABHBIX 3a/1a4

OK 03: [lnaHupoBaTh M pean30BbIBATH COOCTBEHHOE NMPOPecCHOHATbHOE U JUYHOCTHOE Pa3BUTHE, NPEANPUHIMATEIHCKYI0
JesITeJILHOCTH B Mpo(eccHOHATLHOM c(epe, HCIOJIBL30BATH 3HAHUSA M0 (PHMHAHCOBOW I'PAMOTHOCTH B PA3JIMYHBIX *KM3HEHHBIX

CUTyanHAX
3HaTh:
- coZepXKaHKe aKTyalbHOM HOPMATHUBHO-IIPABOBOM JOKYMEHTALIHH;
- COBPEMCHHYIO Hay4HYIO U IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- BO3MOJKHBIE TPACKTOPUH MPO(HECCHOHATLHOTO Pa3BUTHUS M CAMOOOPa30BaHHUS;
- OCHOBBI IPEINPUHUMATENIbCKOM €ATEIbHOCTH;
- OCHOBBI (PHHAHCOBOM rPaMOTHOCTH;
- mpaBWIIa pa3paboTKu OU3HEC-TIJIAHOB;
- IOPSZIOK BBICTPauBaHUs MPE3EHTALUY;
- KpeIUTHBIE OAHKOBCKHE MPOIYKTHI
YMmern:
- ONpeAessITh aKTyalbHOCTh HOPMATHBHO-IIPABOBOM JOKYMEHTAIUHU B TPOGECCHOHATIBHOMN AEATSILHOCTH;
- IPUMEHSTh COBPEMCHHYIO HayUHYIO MPOPECCUOHATBHYIO TEPMHUHOJIOTHIO;
- OTIPENCIISITh U BHICTPAHBATH TPACKTOPHH IPOPECCHOHAIBHOTO Pa3BUTUS U CaMOOOPa30BaHUS;
- BBISBJIATH JOCTOMHCTBA M HEJIOCTATKH KOMMEPUECKOHN UeH;
- IPE3CHTOBATH UJICH OTKPBITHS COOCTBEHHOTO Jiela B PO(PEeCCHOHATIBHOM IEATeThHOCTH;
- paccUMTBIBaTh pa3Mephl BHIIUIAT 10 IPOLIEHTHBIM CTaBKaM KpEIUTOBaHHS,
- OMNpeNeNsATh HMHBECTUIIMOHHYIO MPHUBICKATEIHPHOCTh KOMMEPUYECKHX HACH B paMKaxX MpodecCHOHATbHOMN
JIEATEIbHOCTH;
- IPe3eHTOBATh ON3HEC-HICIO;
- OUPEJIENSITh NCTOUYHUKH HMHAHCUPOBAHUS:
OK 04: ¢ pexTnBHO B3aMMO/1€iicTBOBATH H PA0OTATH B KOJUIEKTHBE H KOMAaH/Ie
3HaTh:
- IICUXOJIOTHYECKUE OCHOBBI JACATEIIEHOCTH KOJUICKTUBA, ICUXOJIOTHYECKUE OCOOCHHOCTH JIMYHOCTH;
- OCHOBBI IIPOEKTHOM JESATEILHOCTH;
- 001IIeYeIoBeYeCKre IIEHHOCTH, KaK OCHOBA MOBEJCHHSI B KOJUIGKTHBE, KOMaHIe
Ymern:

- OpraHU30BBIBATh PabOTy KOJUIEKTHBA 1 KOMaH/IbI;
- B3aUMO/ICHCTBOBATH C KOJIJIETaMHU, PYKOBOJICTBOM, KIIMEHTAMH B X0Jie TPO(eCCHOHAILHOM e TeIbHOCTH;
- IPUMEHATH TEXHUKHU U MIPUEMBI 3((PEKTHBHOTO OOIIEHNS B TIPO(ECCHOHAIBHON AEATEIbHOCTH;

4. COJIEP’)KAHUE JUCLHUILIAHBI (MJIK, IM), CTPYKTYPUPOBAHHOE IO TEMAM (PA3/EJAM) C
YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUUECKHX YACOB M BHJOB YYEBHbBIX

Kon
3aAHATHS

HanmeHoBaHue pa3e10B U TeM /BHJ 3aHATHSA/

Cemectp / KomneTten-
Kype Yacos i Jlutepatypa | Ilpumeuanmue

Paznea 1. JIuneiinas anredpa | |
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Bsenenue.

MaremaTHKa U Hay4YHO-TEXHUYECKUI Iporpecc;
MOHATHE O MAaTEMaTHIECKOM MOJICITMPOBAHUH.
Ponp MaremMaTuku B OJTOTOBKE CIIELHAIMCTOB
CpeIHEro 3BeHA KeJIEe3HOJOPOKHOTO TPAHCIOpTa
1 GOPMHUPOBAHUHU OOLIUX U NPOPECCHOHAIBHBIX
KommereHuui. /Jlex/

J1.1J12.1
0109233

AKTHUBHOE
clIylaHue

1.2

Tewma 1.1. KoMmmiekcHble yncia.
KoMIITeKCHBIC YnCTIa, HX TeOMETPHYeCKast
MHTEPIIpeTaLys.

JeiicTBrs HaJl KOMIIGKCHBIMH YHCIIAMU,
3a/IJaHHBIMU B aredpanieckoii u
TPUTOHOMETpHUECKOH popmax. /JIex/

OK 03

J1.1J12.1
0109233

AKTHBHOE
ClIylIaHue

1.3

Tema 1.1. KoMmmiekcHbIe yucia.
IMokazaTensHas hopMa 3auCcH KOMIUIEKCHOTO
yncna. opmyna Ditnepa. [Ipumenenue
KOMIUIEKCHBIX YHCEN IIPU PELIEHUN
npodeccuoHanbHeIX 3anad. /IIp/

OK 02 OK
030K 4

J1.1J12.1
0192393

PaGoTa B MaJIbIxX
rpymnmax

14

Tema 1.1. KommiekcHbIe yuca.
KomMmiekcHble uncia U JelCcTBYS HaJ HUMU.
Pemenue 3amau i HaX0XKACHUS MOJIHOTO
COTIPOTHBIIEHHUSI DJICKTPUIECKON ST
MIEPEMEHHOT0 TOKa C TIOMOIIBI0 KOMIUIEKCHBIX
yucedn. /TIp/

OK 04

J1.1J12.1
019233

PaGoTa B MaJIbIx
rpymmax

Pa3nes 2. OcHOBBI AMCKPETHOI MaTeMATHKHU

2.1

Tema 2.1. Teopust MHOXKECTB.

MHoXecTBO U ero aeMeHTsl. [lycroe
MHO>KECTBO, TTIOIMHOKECTBA HEKOTOPOTO
MHOXxecTBa. Onepanun HaJl MHOKECTBaMU:
nepeceueHrne MHOXKECTB, 00beJMHEHNE
MHOJKECTB, ToTnoaHeHue. /JIex/

OK 03

J1.1J12.1
321032 33

AKTHBHOE
ClIylIaHue

2.2

Tema 2.1. Teopust MHOXKECTB.
OrTHomeHNe, UX BUIBI U cBoiicTBa. Jlnarpamma
Oiinepa-Benna. Yucnossle MHOXKeCTBa. /JIek/

OK 03

JI1.1J12.1
019233

AKTHBHOE
CITylIaHve

2.3

Tema 2.1. Teopust MHOXKECTB.

Ioctpoenwne rpaca Mo yCIOBHIO CHTYaIlOHHBIX
3aj1a4: B yIpaBJiICHUH HHPPACTPYKTYpaMH Ha
TPAHCIOPTE: B CTPYKTYPE B3aUMOACHCTBUS
Pa3IMYHBIX BUJIOB TPAHCIIOPTA.

VicTopusi BOSHUKHOBEHHS TOHATHS «Tpad»
3ajaun, MPUBOIAIINE K IIOHATHIO Tpada.
OCHOBHBIC ITOHSATHS TEOPUH TPadOB.
[pnMeneHne TeOpHK MHOXKECTB U TEOPHH TpadoB
IpY pelIeHny npodeccHoHanbHbIX 3a1au. /I1p/

OK 02 OK
03 0K 4

JI1.1J12.1
019233

PaGora B MaJbIx
rpymmax

24

Tema 2.1. Teopust MHOXECTB.

Ioctpoenwue rpaga No yCIOBUIO CHTYaIlOHHBIX
3a7a4: B yIpaBJIeHUH HHOPACTPYKTYpaMH Ha
TPAHCIIOPTE: B CTPYKTYPE B3aHMOACHCTBUS
PasIMYHBIX BUAOB TpaHcnopra. /TIp/

OK 02 OK
030K 4

JI1.1J12.1
019233

PaGora B MaJbIx
rpyrmmax

Paznen 3. MareMaTH4YeCcKHUii aHAJIU3

3.1

Tema 3.1. TuddepeHnnansHoe U UHTETPATBHOE
HCUUCIICHHE.

IIpousBonHas ¢pynkunu. ['eomerpudeckuii u
(uzndeckuii cMmbicn npou3BoAHOM. [Tpunoxenue
MIPOM3BOJHON (PYHKIIMU K PEIICHHIO Pa3In4YHbIX
3amad. /Jlex/

OK 02 OK
030K 4

J1.1J12.1
012233

AKXTHBHOE
ClylaHue

3.2

Tema 3.1. luddepennuanbHoe U UHTETPAILHOE
HCYHCIICHHE.

IIpousBonHas GyHKIUY U €€ MPUTOKEHUS JULL
BBIYHUCIICHNS TEOMETPHYECKIX, MEXaHUUECKUX 1
(u3MYeCKUX BEIUUIMH [IPU PEIIEHUH
npodeccuoHabHbIX 3a1a4. /TIp/

OK 03

J1.1J12.1
0102393

PaGoTa B MaJbIx
rpymnmnax




3.3

Tema 3.1. luddepeHunansHoe 1 HHTETPATBLHOE
UCYHCIICHHUE.

Wurerpuposanune Gpynkimid. OnpenenéHHbli
unrerpain. ®opmyna Hetotona-JIeiioHuna.
[MpunoxeHne onpeneeHHOro HHTerpaa K
PELIEHHIO Pa3IUYHBIX

npodecCHOHAIBHBIX 3a1au. /JIex/

OK 02

J1.1J12.1
0109233

AKTHBHOE
ClIylIaHue




34

Tema 3.1. luddepeHnuanbHoe U HHTETPaIbHOE
HCYHCIICHHE.

BbluncieHre reoMeTpUuecKuX, MEXaHUYECKUX U
(M3MUECKUX BEIMUHH C TOMOIIBIO HHTETPAIbHOTO
UCUMCIICHUS TIPH PEIIEHUH IIPO(PECCHOHAIBHBIX
3anau. /TIp/

OK 02 OK
030K 4

JI1.1J12.1
0105233

Pabora B MaJbIx
rpymmnax

3.5

Tema 3.1. IuddepeHnnansHOE U HHTETPATbHOES
WCYHCIICHHE.

BeruncieHne reoMeTpUYeCKUX, MEXaHUISCKUX U
(U3MYECKUX BETHYIHH C TIOMOIIBIO HHTETPATLHOTO
HCYHCIICHHS [IPU PEIICHUH IPO(ECCHOHAIBHBIX
3anau. /TIp/

OK 02 OK
03

JI1.1J12.1
213233

Pabora B MabIx
rpymmnax

3.6

Tema 3.2. OObikHOBEeHHBIC AU HepeHIaIbHbIC
ypaBHEHHSI.

JuddepeHunanpHpie ypaBHEHUS TIEPBOTO U
BTOpOro nopsizka. AuddepeHuanbHble ypaBHeHUS
C pa3eTsIOIUMHKCS TIepeMeHHBIMHE. /JIex/

OK 02

JI1.1J12.1
213233

AKTHBHOE
CIIylaHue

3.7

Tema 3.2. OObIKHOBEHHBIE AU DEepeHITHANbHbIE
ypaBHEHHSI.

OpHoponHble quddepeHnnanbHble ypaBHEHUs
nepBoro nopsaka. /Jlex/

OK 02 OK
03 0K 4

JI1.1J12.1
015233

AxTHuBHOE
CIyIIaHue

3.8

Tema 3.2. O0bIKHOBEHHBIE AU DEepeHITHANbHbIE
ypaBHEHHSI.

Berruncnienre paboThl, COOTBETCTBYIOLICH
CMEIIEHHIO TIOPIIHS, COAEPIKAIIETOCs BHYTPU
IWINHIPA Hacoca, IIPH IIOMOIIU

MU PepeHIIHATBEHOTO YPaBHEHHUS.

JIuneiiHble 0THOPOIHbIC YPaBHEHHS BTOPOTO
MOPS/IKA C TOCTOSTHHBIMU KO3 QUIIUECHTAMHU.
TIpuMeHeHne 0OBIKHOBEHHBIX AU (epeHIMATbHBIX
ypaBHEHHH MPU PEICHUH TPOHECCHOHATBHBIX
3amau. /TIp/

OK 03 OK 4

JI1.1J12.1
015233

Pa6ora B MaJbIx
rpyImax

3.9

Tema 3.2. OObikHOBEHHBIC TG DepeHIHATbHBIC
ypaBHEHHSI.

Pemenne npodeccnoHanbHBIX 33134 Ha
BBIYUCIICHHE H30TEPMHUYIECKOTO PACIIUPEHUS ras3a
1o cpenacTBaM AudGepeHIHaANTEHBIX YpaBHEHHH.
Brruncienue paboThl CUITbL, TPOU3BEAEHHOM ITpU
npsMOJTUHEHHOM JBHxkeHuu. /TIp/

OK 02 OK
030K 4

JI1.1J12.1
213233

PabGora B MabIx
rpymmnax

3.10

Tema 3.2. O0bIKHOBEHHBIE AU DEepeHITANbHbIE
YpaBHEHHUS.

Pemenne npodeccroHanbHbIX 33134 Ha
BBIYHCIICHUE U30TEPMHUYECKOTO PACLUIMPEHHS Ta3a
1o cpeacTBaM AnGGepeHIUaNbHBIX YPaBHEHHH.
Brrunciienre paboThl CHIIBI, TPOU3BEAEHHON MIPH
HpsSIMOJIMHEHHOM ABMkeHuu. /T1p/

OK 03

JI1.1J12.1
013233

Pa6Gora B MaJbIx
rpyImmax

3.11

Tema 3.3. luddepeHunanbubie ypaBHECHHS B
YJaCTHBIX IPOU3BOIHBIX.

Juddeperimanbable ypaBHEHHS B YaCTHBIX
npon3BoAHEIX. [IpuMenenne nuddepeHnnanTbHbIX
ypaBHEHHI! B YaCTHBIX IIPOU3BOJIHBIX IIPH PEIICHUH
npodeccuoHanbHLIX 3axa4. /Jlex/

OK 02 OK
030K 4

JI1.1J12.1
019233

AKTHBHOE
clylaHue

3.12

Tema 3.3. luddepeHunansHbie ypaBHEHHS B
YaCTHBIX IIPOU3BOIHBIX.

Pemenne 3aga4 Ha cOCTaBIeHHE
HPOU3BOJICTBEHHOTO IIAHA NP IIAHUPOBAHUH
TEXHOJIOTHIECKOTO IIMKJIA IKCILTyaTallid MAIIHH 1
obopynoBaHus Ha TpaHcnopre. /I1p/

OK 03

JI1.1J12.1
013233

Pa6ora B MaibIx
rpyImmax

3.13

Tema 3.4. Psanipl.
Uwncnossle psaasl. [Ipu3Hak cXxoquMoCTH 9UCIOBOTO
psna no Jlanambepy. /Jlex/

OK 02 OK
030K 4

JI1.1J12.1
0105233

AKTHBHOE
CIyIIaHue




3.14

Tema 3.4. Psanipl.

PaznoxeHune nmoabIHTErpaIbHOM QYHKIMU B P,
Crenennsle psaabl MaknopeHa. [Ipumenenue
YHCIIOBBIX PSIOB ITPU PELISHUH NIPUKIAIHBIX 33/1a4.
/JTex/

OK 04

JI1.1J12.1
0105233

AKTHBHOE
CIyIIaHue

3.15

Tema 3.4. Psanipl.

OmeHKa pe3yabTaTOB TECTOBOTO SKCIIEPUMEHTA

3¢ PeKTUBHOCTH pabOThl MEXaHU3MOB 1
000pyIOBaHHUS JKETIE3HOJOPOKHOTO TPAHCIOPTA IO
CpeICcTBaM ONpeIeeHUs] CXOAUMOCTH YUCIIOBOTO
psna no npusHaky Janamobepa. /TIp/

OK 02

JI1.1J12.1
0105233

Pa6Gora B MaJbIx
rpymmnax

Pa3nen 4. OcHOBBI TeOpHHU BepoSITHOCTEl U
MaTeMaTHYECKOli CTATUCTHKH

4.1

Tema 4.1. Teopus BeposiTHOCTE.

INonsTHEe KOMOMHAaTOPHO#H 3amaun. PakTopuan
yncia. Buasl coennHeHnit: pa3MeIenus,
MIepECTaHOBKY, COYETAHHUS U UX CBOHCTBA.
IpuMeHeHne KOMOMHATOPUKH HIPH PELICHUH
npodecCHoHANBHBIX 3a1a4. /JIex/

OK 03

JI1.1J12.1
0105233

AKTHBHOE
CIyIIaHue

4.2

Tema 4.1. Teopus BeposiTHOCTEI1.

CrrygaiiHBIN SKCIEPUMEHT, SJIEMEHTaPHEIE HCXOIBI,
coObiTHs. OnpenesnieHre BEpOsITHOCTH:
KITACCHYECKOe, CTATHCTHIECKOE, TEOMETPHUIECKOE,
YCIIOBHAsI BEPOSTHOCTh. TE€OpPEeMBbI CIIOKEHUS U
YMHOXXEHHSI BeposiTHOCTEH. /JIek/

OK 04

JI1.1J12.1
013233

AxTHBHOE
CIIyIIaHue

4.3

Tema 4.1. Teopus BepoSATHOCTEH.
®dopmyna nonHoi BeposTHOCTH. Popmyna
Bepuymu. /Jlex/

OK 02 OK
03

JI1.1J12.1
213233

AKXTHBHOE
ciIylaHue

44

Tema 4.1. Teopus BeposiTHOCTE.

PemeHne KOMOMHATOPHEIX 3a/a4 IIPH OPTaHU3AINH
TEeXHUYECKON SKCILTyaTaI[uy MAIUH U
000pyIOBaHNUS Ha JKENE3HOTOPOXKHOM TPAHCHOPTE.
CiyuaiiHble BeTUYUHbI 3aKOHBI UX PACHpeIeNICHUS
1 9HCIIOBBIE XapaKTEePUCTUKH. MaTeMaTHIecKoe
oxujanue u aucnepcus. IlpuMeHenue Teopuu
BEPOSTHOCTEH IIpH PEMICHUH TIPO(ECCHOHAIBHBIX
3amau. /IIp/

OK 02

JI1.1J12.1
013233

Pa6ora B MaJbIx
rpyImmax

4.5

Tema 4.1. Teopus BeposTHOCTEH.

Pemienne KOMOMHATOPHBIX 33724 IPU OpraHU3aH
TEXHHYECKON SKCIUTyaTallii MAIIuH U
000pyIOBaHHUS HA XKEJIE3HOJOPOKHOM TPAaHCIOPTE.
Mp/

JI1.1J12.1
012233

PabGora B MabIx
rpymmnax

4.6

Tema 4.1. Teopus BeposTHOCTEH.

Pemienue 3a1au Ha HAXOXKACHUE BEPOSTHOCTH
COOBITHS TTPU M3YYCHUH U TUTAHUPOBAHUH
TEXHOJIOTMYECKOT0 IUKJIA SKCIUTyaTallud MalllMH U
000pyIOBaHHS JKEIE3HOTOPOKHOTO TPAHCIIOPTA.
Omnpenenenue cpeTHEKBaAPaTUIHON CKOPOCTH ISt
pacuéra BeJIMYMHBI BO3BBILICHUS HAPYKHOTO
pensca. /TIp/

OK 03 OK 4

JI1.1J12.1
019233

PabGora B MaJbIx
rpymmnax

Pa3nen 5. OcHOBHBIE YHCJIEHHBIE METObI

5.1

Tema 5.1. Uucnennoe muddepeHunpopanme.
TTonsarue o yncneHHOM AU HEPEHIIMPOBAHUH.
Dopmytsl TpubIIKeHHOTO T depeHInpoBaHus,
OCHOBaHHbBIC Ha MHTEPIOJISAIIMOHHBIX (HOpMyIIax
Herotona. [IpumeneHne ynciaeHHOro

UG PepeHIIUPOBAHUS TIPU PEILICHUN
npodeccuoHanbHeIX 3aaa4. /Jlex/

OK 02 OK
030K 4

JI1.1J12.1
019233

AKTHBHOE
clylaHue

5.2

Tema 5.1. YucnenHoe nugdpepeHupoBaHue.
Pemenne 3aga4 Ha cOCTaBIeHHE
IPOU3BOJCTBEHHOIO IJ1aHA IPYU IIAHUPOBAHUU
TEXHOJIOTHYECKOT0 MUKIIA SKCIUTyaTalli MAIIuH U
obopynoBaHus Ha TpaHcnopre. /I1p/

OK 03 OK 4

JI1.1J12.1
0135233

PabGora B MaJbIx
rpymmnax




5.3 Tema 5.2. UucneHHoe pelieHue 00bIKHOBEHHBIX OK 03 JI1.1J12.1 AKTHBHOE
T depeHIInaIbHBIX YPaBHCHUH. 212233 ClylaHue
IToHsITHE O YUCIICHHOM PEIICHUH
muddepeHInanbHbIX ypaBHeHu. Meron Ditnepa
JULS pelieHus: OObIKHOBEHHBIX TU((epeHInalIbHbIX
ypaBHeHu#. [I[pumeHeHne MeTo1a YUCICHHOTO
penieHus aubGepeHIMaNTbHbIX YpaBHEHHH PH
petieHun npodeccuoHa bHbIX 3a1a4. /JIex/

54 Tema 5.2. YucneHHoe perieHne 0ObIKHOBEHHBIX OK 04 JI1.1J12.1 Pabota B ManbIx
T QepeHIInaILHBIX YPaBHCHUH. 219233 rpymnmax
OmnpeferneHue KOIMIeCTBa dJICKTPOIHEPTUH,
3aTpaueHHON Ha TATY MOE310B, B 3aBUCHMOCTH OT
TUIaHa v IpOGUIIs MyTH MOCPEJACTBOM METOIa
Diinepa u pelnieHus 00BIKHOBEHHBIX
mupdepeHanbabIX ypasHeHuil. /IIp/

55 Tema 5.3. UucneHHOE HHTETPUPOBAHUE. OK 02 OK JI1.1J12.1 AKTHBHOE
ITonsTHE O YUCIEHHOM MHTEIPUPOBAHUY. 03 213233 CllylIaHue
DopMyITBl YUCTIEHHOTO HHTETPHPOBAHU
IpAMOYTOJIbHHKA U Tpaneuuil. @opmyina
Cumricona. AGCONIOTHAS TOTPEIIHOCTD TP
YUCJICHHOM MHTerpupoBaHuu. /Jlex/

5.6 Tema 5.3. UnceHHOE MHTETPHUPOBAHUE. OK 03 JI1.1J12.1 PaboTta B ManbIx
IIpumenenne YrCIEHHOTO UHTETPUPOBAHUS JIS 213233 rpymnmnax
penieHus npogeccuoHanbHbIX 3a1au. /Ilp/

5.7 CamocrosrensHast pabora Nel /Cp/ OK 02 OK JI1.1J12.1

03 OK 4 2122 323

5.8 CamocrosrensHast pabora Ne2 /Cp/ OK 02 OK JI1.1J12.1

030K 4 2122 323
5.9 CamocrosrenbHast pabora Ne3 /Cp/ OK 02 OK JI1.1J12.1
03 OK 4 21932 33
5.10 CamocrosrensHast pabora Ned /Cp/ OK 02 OK JI1.1J12.1
03 OK 4 21922 323
5.11 CamocrosrenbHast pabora Ne5 /Cp/ OK 02 OK JI1.1J12.1
03 0K 4 2122 33
5.12 CamocrosrensHast pabora Ne6 /Cp/ OK 02 OK JI1.1J12.1
03 OK 4 2192 323
5.13 CamocrosrensHast pabora Ne7 /Cp/ OK 02 OK JI1.1J12.1
03 0K 4 2122 33
5.14 CamocrosrensHast pabora Ne8 /Cp/ OK 02 OK JI1.1J12.1
03 OK 4 21932 33
5.15 CamocrosrensHast pabora Ne9 /Cp/ OK 02 OK JI1.1J12.1
03 OK 4 013233
5.16 Koncynpramms /Konc/ OK 02 OK
5.17 Koncynperauus /Konc/ OK 02 OK

5. OHEHOYHBIE MATEPHUAJIBI JJIsI TPOBEJAEHUA TPOMEXKYTOYHOM ATTECTAIIUU

PasMenieH B NpuIOKeHUHT

6. YYHEBHO-METOJNYECKOE 1 TH®OPMAINIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MK, TIM)

6.1. Pexomenayemas autepatypa

6.1.1. [lepeyeHb 0OCHOBHOI JTUTEPATYPbI, HEOOX0AUMOH /ISl ocBoeHus Aucuuaunsl (MK, ITM)

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, ro1
JI1.1 |bammakos M.H. Marematuka: y4eOHHK Mocksa: KHOPVYC, 2019,
6.1.2. IlepeyeHb ONMOJHUTEILHON JUTEPATYPbI, HEO0X0AUMO¥ 1Is1 ocBoeHus1 qucuuminabl (MK, TIM)
ABTOPBI, COCTaBUTENHN 3arnaBue H3parenbcTBO, IO
JI2.1 |JIucmukun B. T., MaremaTuka B 331a4ax ¢ peuIeHusIMH: yyeOHoe riocodue Cankr-IlerepOypr: Jlans, 2019,

Conoseitunk U. JI.

https://e.lanbook.com/book/112
074

.2. Ilepedenns pecypcoB HH(POPMANHOHHO-TeJeKOMMYHUKAIMOHHOM ceTH "UHTepHeT'", He0OXOXUMBIX /IISI 0CBOCHHUS
6.2. 11 y y "N ", HeoO

aucuumiaabl (MK, TIM)




Ol

I'onuapenko, B.M. DnemenTsl Bbicuiel MaTeMaTuku|[ DJIeKTPOHHBINH pecypc] : yueOHuK /
Tonuapenko B.M., Jlunaruna JI.B., PeutoB A.A. — Mocksa : KnoPyc, 2020. — 363 ¢. —
(CII0).

www.BOOK.ru

92

Jlucnukun, B.T. MaremaTuka B 331a4ax ¢ pelieHusIMu[ DIeKTpOHHBIH pecypc]: yueO.
nocobue/B.T.Jlucuukun, U.A.Conoseiiunk.-Cankt-IletepOypr:Jlanp,2020.-464c.

www.BOOK.ru

33

bammaxos, M.1. Maremaruka[DnekTpoHHbI pecypc]: yuebnuk/ M.U. bammMakos. —
Mockga : KaoPyc, 2019. — 394 ¢.— ISBN 978-5-406-05386-7

http://www.school.edu.ru/

6.3. Ilepeuenb nHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOIb3yEeMBbIX NPH OCYILECTBICHHH 00pa30BaTeJILHOIO Npolecca o
aucuumiude (MK, IIM), Bkiroyasi nepeyeHb NPOrpaMMHOIo obecnedeHusi ¥ HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpH HEOOXOAMMOCTH)

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

ABBYY FineReader 11 Corporate Edition - [Tporpamma aist pacro3saBaHust Tekcta, gorosop CJI-46

Free Conference Call (cBo60HaS TUTICH3MS )

Zoom (cBoOOHAS JTULICH3UST)

6.3.2 IlepeyeHb HH(POPMALHMOHHBIX CHIPABOYHBIX CHCTEM

7. OMACAHUE MATEPHAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOUMOM JJIsI OCYIIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITIPOLECCA IO JUCIUIIJIMHE (MK, IIM)

Aynuropus Haznauenue OcHarueHue

(IIpumMKT | YueOnas ayautopus Ui NPOBEACHUS 3aHATHIA Jlocku aynmuTopHBIE 3-X SIIEMEHTHBIE;

CIIO) JIEKIIMOHHOTO THIIA, IPAKTHYECKUX 3aHSITHH, Kommsrorep-1intel(R) Core(TM)2 Duo CPU E7200

Aynutopust Ne|rpynmoBBIX 1 HHAWBUIYJIBHBIX KOHCYJIBTAIUH, @2.53GHz/1GB/250GB/DVD-RW; mouutop LG Flatron L 1933 S;

410 KabuHer |Tekymiero KOHTPOJIS ¥ IPOMEXKYTOUHOI arTecTanuy, | Mymstumenna npoexrop Sanyo PLC-XU305A;

NPHUKIAJHON |a TakxkKe [UIsl CAMOCTOSTENIBHOM paboThI TTpOoeKIMOHHBII AKpaH;

MareMaTHK{ MaKeTbl, MOJICJIH TEOMETPHYCCKHX TEJI, TN BPAIICHHS, CTCH/IbI
TEMaTHYECKHUE.

(MTpumIKT | YueOHas aymuropus Uil IPOBEICHHS 3aHATHI Jlocku aymuTopHBIE 3-X 3JIEMECHTHBIE,

CIIO) JICKIIMOHHOTO THIIA, MPAKTHUECKUX 3aHSATHIA, Kommnsrorep-1intel(R) Core(TM)2 Duo CPU E7200

Aynutopust Ne|rpynnoBbIX ¥ MHAWBUIYAJIBHBIX KOHCYJIBTAIUH, @2.53GHz/1GB/250GB/DVD-RW; mouutop LG Flatron L 1933 S;

410 KabuHer |Tekymiero KOHTPOJIS ¥ MPOMEXKYTOUHOIT aTTecTaruy, | Mynstumenna npoexrop Sanyo PLC-XU305A;

MIPUKIIAJHON |a TakKe Ui CaMOCTOSATENBHOM padoThI [IpoekunoHHBIH SKpaH;

MaTeMaTHK! MAKeTbI, MOJICJIH TEOMETPHYECKHX TEJI, TN BPALICHUS, CTCH/IbI
TEeMaTHYECKHUE.

(MIpumMKT | YueOHas aymuropus [Uts IPOBEICHHS 3aHATHI Jlocku ayuTOpHBIE 3-X 3JIEMEHTHBIE,

CIIO) JIEKIIUOHHOTO THUIIA, MPAKTUYECKUX 3aHSATHH, Kommnsrorep-1intel(R) Core(TM)2 Duo CPU E7200

Ayauropust Ne|rpyIIoOBbIX U HHIUBHAAYATbHBIX KOHCYIbTAIIUH, @2.53GHz/1GB/250GB/DVD-RW:; mouutop LG Flatron L 1933 S;

410 Kabuner |Tekymiero KOHTPOIS M MPOMEXKYTOUYHOH aTrTecTanuu, | MymnsTaMenna npoextop Sanyo PLC-XU305A,

MIPUKIAJHON |a TakKe Ui CaMOCTOSATENBHOM PadoThI [IpoekunoHHBIH SKpaH;

MareMaTHK{ MaKeTbI, MOJICJIH TEOMETPHUYECKHX TEJI, TEJ BPAIICHHUS, CTCH/IbI

TEMATHUYCCKUE.

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCHUTIIMHBI (MK, ITM)

Hanucanue koHcniekTa J'IeKIIPIfIZ KpaTKO, CXeMAaTU4YHO, IMOCJICA0BATCIBHO d)HKCI/IpOBaTI) OCHOBHBIC ITOJIOXXCHHMS, BEIBOEI,
(I)OpMyJ'II/IpOBKI/I, 0606I_H€HI/IH; moMe4daThb BaXXHBIC MBICJIN, BbIACJIATH KIIFOYEBBIC CJIOBA, TCPMUHBI. l'IpOBepKa TCPMUHOB, MOHSTHUH C
IIOMOIIBIO BHHHKHOHCHHﬁ, CHOBapeﬁ, CIIPAaBOYHUKOB C BBIITMCBIBAHUEM TOJIKOBAaHUM B TETpaab. O003HAYUTH BOIIPOCHI, TCPMHHEI,
marepual, KOTOprI‘/II BBI3bIBACT TPYAHOCTH, IOMETUTDH U MOIBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JTeparype. Ecnn
CaMOCTOSATECIIbHO HE y1a€TCA pa306paTI>C$[ B MaTtcpuaie, H€06XO,HI/IMO C(bOpMyJ'II/IpOBaTB BOIIPOC U 3aJ1aTh NPENIogaBaTe/ItO Ha
KOHCYJIbTAalluM, HA IPAKTUYECKOM 3aHATHU. I[I/ICHI/IaHI/IHa pe€ain3yeTcsa C IpUMEHCHUEM IIOT




[NPMJIOXEHUE 1

OIIEHOYHBIE MATEPHAJIbI
no qucuuiuinHe «lIpuknanHas MaTemMaTHKa»

quist crienuanbHocTH 08.02.10 « CTpouTeNnbCcTBO KENE3HBIX JOPOT, YTh U IYyTEBOE X035ICTBO»

CocraBurens: npenoaasatenb Kosennukos E.B.



1. Onucanue noka3arteeil, KpUTEpPHEB U MIKAJ OLEHUBAHUSI KOMIIETEHIHIi.

1.1. IToka3arenu u kputepuu onennBanus komnerennuii , OK 02, OK 03, OK 4, ,, , .

OOBeKT YpoBHU CHOPMHPOBAHHOCTH Kputepuit onenuBanust
OIICHKU KOMITETCHIINI pe3yabTaTOB 00YyUEHUS
Husknii ypoBeHb
O6yuaromiics HopOFOBHI?IvypOBeHL YpoBeHb Pe3yNIbTaTOB 00yUYEHUS
[1oBbIIIEHHBIN YPOBEHb He HU’Ke MOPOroBoro
Bricokuii ypoBeHb

1.2. Ixainsl onenuBanus kommerennuii , OK 02, OK 03, OK 04
npu Ipyrux GopMax MpOMEKYTOUHON aTTeCTaIUU.

JlocTUrHyTHI
1 ypOBEHb
pe3yibTara
o0ydeHus

XapakTepucTuka ypoBHS CHOPMUPOBAHHOCTH
KOMIIETEHIINN

[Ixana orteHuBanus

Huzknii
YpOBEHb

OO6yuatromuiicst:

-00HapyKUJ MPoOEIbl B 3HAHUSIX OCHOBHOTO
y4eOHO-IIPOrpaMMHOI0 MaTepuaa;

-JIOMYCTUJI IPUHIUIHATIGHBIE OIINOKY B BBITIOJHEHUH
3a/IaHUM, IPEyCMOTPEHHBIX ITPOrPaMMOii;

-HE MOXXET MPOJOHKUTH 00y4YeHHE WM MPUCTYIUTH K
po(hecCUOHATIBHON e TENIbHOCTH 110 OKOHYAHUU
porpaMMbl 0€3 TOMOTHUTENBHBIX 3aHATUH 110
COOTBETCTBYIOIIEH JTUCIUIIIIMHE.

HeynosiersopurensHo

IToporossrit
YPOBEHB

OOyuarommuiics:

-00Hapy>KUJI 3HaHUE OCHOBHOT'O Yy4€OHO-ITPOrPaMMHOTO
MaTepuaia B 00b€Me, He0OXOIMMOM IS JallbHEHIIeH
yaeOHOM U TpeacTosiei npodeccuoHampHOM
JESATEIIBHOCTH;

-CIIpaBJISIeTCS C BHINIOJHEHUEM 3a/1aHuH,
IIPEyCMOTPEHHBIX TPOTrPaMMOii;

-3HaKOM C OCHOBHOM JINTEPATypOil, pPEKOMEHI0BAHHOU
paboueil mporpaMMoi TUCIUITUHBI;

-JIOMYCTUJI HETOYHOCTH B OTBETE Ha BOMPOCHI U MpHU
BBINOJIHEHUH 33JJaHUH IO y4eOHO-TIPOrPaMMHOMY
MaTepuaiy, Ho 00JaaeT HeoOXOIUMBIMU 3HAHUAMU IS
UX YCTPAHEHUs O] PyKOBOJCTBOM IIPENOIABATENSL.

yI[OBHCTBOpI/ITCJ'IBHO

IToBBIIIEHHBIN
YPOBEHD

OO6yuaromuiicst:

- 0OHapYXXWJI MOJTHOE 3HAHHE YU4EeOHO-ITPOrPaMMHOI0
MaTepuana;

-YCHEIIHO BBINOIHWII 33JaHMsl, IPELYCMOTPEHHbIE
IPOrpamMMOoi;

-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHA0BAHHYIO
paboueii mporpaMMoil TUCHUIIIHHBL;

-II0Ka3aJl CUCTEMaTUYECKUN XapaKTep 3HaHUU
y4eOHO-TIPOrpaMMHOI'0 MaTepUana;

-CII0COOEH K CaMOCTOSITEIbHOMY TIOTIOJTHEHHUIO 3HAaHUH 110
y4eOHO-TIPOrPaMMHOMY MaTEpHaTy K OOHOBJICHHUIO B XOJI€
nanpHeimei yueoHoi padboTsl 1 mpoeccuoHaIbHON
JEeSITETbHOCTH.

Xopomo

Bricokuit
YPOBEHb

OOyuJaromuiics:
-00HAPYKIJI BCECTOPOHHHUE, CHCTEMATHUCCKHE

OTJIINYHO




ri1yOOKHe 3HaHUS y4eOHO-IIPOTPaMMHOTO MaTepHaa;
-yMeeT CBOOOIHO BBINOJIHATH 3a/1aHus,
MPEAYCMOTPEHHBIE TPOTPAMMOI;
-03HAaKOMMJICS C JOIIOJHUTEIbHOMN JIUTEpaTypoii;
-YCBOWJI B3aIMOCBSI3b OCHOBHBIX MOHATHI TUCIUIUIMH U
UX 3Ha4eHue s IpHoOpeTeHus npodeccuu;

-TIPOSIBUJI TBOPYECKHE CIOCOOHOCTH B IIOHMMAHUHU
y4eOHO-IIPOrpaMMHOI'0 MaTepUaa.

1.3. Onucanue mKain OLEHUBAHUS

KommereHum 06yqa}omeroc;1 OLCHUBACTCH CIICAYIOIIUM 06pa30M:

[Lanupye CojeprkaHue MIKaJlbl OLICHUBAHUS
MBI JIOCTUTHYTOTO YPOBHS pe3ylbTaTa 00y4eHus
ypoBeHb | HeynoBieTBoputen | Y I0BIETBOPUTEN Xopouio OTan4HO
pe3ynabTaTo bHO BHO
B He 3aureno 3ayTeHo 3ayreHo 3ayTeHo
OCBOGHUS
Hecnocobnocts OOyuarommiics OO6yuarommiics OOyuarormiics
oOyuaromerocs crocobeH JIEMOHCTPHUPYET JE€MOHCTPUPYET
CaMOCTOSITENILHO CaMOCTOSITENIbHO | CIOCOOHOCTB K CIOCOOHOCTb K
MPOJEMOHCTPHUPOB | MPOJAEMOHCTPUPO | CAMOCTOSATEIHHOMY | CAaMOCTOSATEIHLHOMY
aTh HAJIM4KE BaTh HAJIMYUE IPUMEHEHHUIO IIPUMEHEHUIO
3HAaHUU TpU 3HAaHUU TpU 3HAHUN TIPH 3HaHUU B BEIOOpE
peLIeHUN 3aJaHAN, | PELICHUH pellIeHnH 3aJaHuil, | crocoba perieHus
3nats KOTOpbIE ObLIH 3aJlaHuH, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
IIPEJICTaBICHbI KOTOpBIE OBLITH KOTOpBbIE HECTaHIapTHBIX
IIpenoaaBaTeaemM IIPEJICTaBIICHbI IIPECTaBIISLII 3aJlaHui U IIpU
BMecTe ¢ 00pa3LoM | MpenojaBaTesieM | MpenojaBaTelib, KOHCYJIbTaTUBHON
UX pELICHNUS. BMECTE C Y TIpU €T0 MOJIEPIKKE B YACTH
o0pa31om ux KOHCYJIbTaTUBHOM MEXIUCHUTUTUHAPH
pEeILIeHus. HOJIEPKKE B YACTH | BIX CBS3EH.
COBPEMEHHBIX
npoOJIeM.
OrtcyTcTBUE Y OOyuaromuiics OOGyuarommiics OO6yuarommiics
oOyyarorerocs JEMOHCTPUPYET IPOJAEMOHCTPUPYET | JEMOHCTPHUPYET
CaMOCTOSITENIBHOCT | CaMOCTOSITEILHOC | CaMOCTOSITEIbHOE CaMOCTOSITENTbHOE
U B IPUMEHEHUU Thb B IPUMEHEHUHU | IPUMEHEHUE IIPUMEHEHNE
YMEHUH 110 YMEHUH PEIICHNs | YMEHUH peleHus YMEHUU pEeIeHUS
MICII0JIb30BaHUIO y4eOHBIX 3aJlaHul, HEU3BECTHBIX WIH
METOJIOB OCBOCHHSI | 3a/JaHUM B AQHAJIOTUYHBIX TEM, HECTaHIapTHBIX
YmeTs yueOHOI MIOJIHOM KOTOpBIE 3aJlaHuM U TIpU
JUCIUTUINHBI. COOTBETCTBUHU C MIpeICTaBIsI KOHCYJIbTaTUBHOU
o0pa3iom, MIpENoJaBaTellb, MOJJIEPIKKE
JTAaHHBIM U TIPU €0 IpernojaBaTesis B
npenojaBareyeM. | KOHCYJIbTaTUBHOM 4acTu
MOJJIEP’KKE B YAaCTH | MEXAUCUUIITUHAPH
COBPEMEHHBIX BIX CBA3CH.
pooJIeM.
Hecnoco6HOCTB Obyuaronuiics OO6yuaronuiics OOyuaronmiics
CaMOCTOSITENIEHO JEMOHCTPHUPYET JEMOHCTPHUPYET JI€MOHCTPUPYET
Brazets IIPOSIBUTH HaBBIK CaMOCTOSITENIBHOC | CaMOCTOSITENILHOE CaMOCTOSITEIIbHOE
pelieHus Th B IPUMEHEHUHU | MPUMEHEHHE HaBbIKa | MPUMEHEHHE HaBbIKa
[IOCTaBJICHHOMN HAaBBIKA I10 pelieHus 3a1aHui, peLIeHns
3aJ1auu 1o 3aJJaHuUsIM, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH




CTaHIapTHOMY pelieHne KOTOpBbIE HECTaHIapTHBIX
00pa3ily HOBTOPHO. | KOTOPBIX OBLIO MIPEACTABIISII 3a/IaHuI U TIpU
MIOKAa3aHo IIpenoJaBaTellb, KOHCYJIbTaTUBHOU
MIPENO/IaBaTeNIeM. | U IIPHU €ro MOJJICPHKKE
KOHCYJIbTaTUBHOM IIpenojaBaTesis B
NOJJIEPKKE B YACTH | YacTH
COBPEMEHHBIX MEXIUCUUIUTMHAPH
npooJieM. BIX CBSI3EH.

2. IlepeyeHb BONPOCOB JIsl ¢IA4YH APYTruX (JOPM NMPOMEKYTOYHON aTTeCTANMH.
[lepeuens BOmpocoB K IpyruM Gopmam NpoMeKyTOUHOM arTecTanuu (3 ceMecTp)

1. Omnpenenenue KOMIUIEKCHOTO Ynciia. Moynb u apryMeHT komruiekcHoro uncia (OK 02,0K 03,0K

04).

AureOpaunyeckasi, TPUrOHOMETpHYECKasl U MoKa3aTenbHast (opMbl kKoMmIuiekcHoro uncia. (OK 02)

JevictBust Haj koMmIuiekcHbIMU ynciaamu. (OK 02).

[IprMeHeHre KOMILICKCHBIX YUCeI IPH pelieHnu nmpodeccnonanbhbix 3aaad. (OK 02).

MmuoxectBa u ero anemeHTsl. (OK 4).

Onepanuu Hag mHOkecTBaMu. (OK 4).

3amaun, npuBoAsLIKe K moHsTHIO rpados. (OK 03).

[TpuMeHeHHe TeOpHUN MHOXKECTB M TEOPHH I'padoB MPH pelieHMH IPOodeCcCHOHATIbHBIX 3ajay B

skoHomuke u sorucruke. (OK 02,0K 03,0K 04).

9. Omnpenenenue mpou3BoaHOM. ['eomMeTpudeckuii U pusnveckuit cmpica npoussoaHoi. (OK 02,0K
03,0K 04).

10. TIpaBuna quddepentmpoBanus byukiwii. Dopmysnsl quddepenmposanus. (OK 02,0K 03,0K 04).

11. Onpenenéunsiii uaterpain. ®opmyna Hetorona-Jleitonuna. (OK 02,0K 03,0K 04).

12. TIpunoxeHue onpeeEHHOr0 HHTErpaja K pelieH o pa3inanbix 3a1a4d. (OK 02,0K 03).

13. TMousarue muddepenimansHoro ypapaenus. O6iiee u yactHoe pemienne. (OK 03,0K 04).

14. uddepenipanbabie ypaBHeHU ¢ pasaenstonmucs nepemenssivu. (OK 02,0K 04).

15. Opnopoanbie auddepeHnnanbubie ypasHeHus nepsoro mopsaka. (OK 02,0K 03,0K 04).

16. JluneiiHble OHOPOAHBIC YPABHEHHS BTOPOTO MOPSIIKA C TOCTOSTHHBIMU Kodddurmentamu. (OK 02,0K
03,0K 04).

17. Tuddepenipanpabie ypaBHeHUs B 4acTHBIX pou3BoaHbX. (OK 02,0K 03,0K 04).

18. Ywucrossie psjbl: onpenenenus, Busl psaoB. (OK 03,0K 04).

19. TIpusHak cxoauMOCTH YucIoBoro psiaa no Jamamoepy. (OK 02,0K 03).

20. Pasnoxxenue noapHTErpanbHoM GyHKIwu B psia Teinopa. (OK 02,0K 03,0K 04).

21. Pa3noxeHue cTeneHHBIX pa0B B psia Makmopena. (OK 02,0K 04).

22. OcHoBHbIe MoHATHST KomOuHaTopukh. (OK 4).

23. OmpeneneHue BEpOATHOCTH: KJIIACCHYECKON, CTaTUCTHUECKO, reomerprueckoit. (OK 4).

24. Teopemsl ciokeHus U yMHOKeHHs BepostHocTel. (OK 02,0K 03).

25. ®opmyna noxHoi BepositTHocTH, popmyna bepaymm. (OK 03,0K 04).

26. CanydJaifHple BeIMYMHBL. MaTeMaTH4IecKoe OKHJIaHUE, TUCIIEPCHS, CPETHEE KBAPATHIHOS
otkionenue. (OK 02,0K 03).

27. ®opMyJIbl YUCICHHOTO HHTETPUPOBaHHUS: psiMoyronbHuKa, Tparneiun. (OK 02,0K 03,0K 04).

28. ®opmyna Cummncona. (OK 02,0K 03,0K 04).

29. AOGcoroTHas IOTPENIHOCTh TpH YnciieHHOM uHTerpupoBannd. (OK 4)

30. ®opmynbl npubamkEHHOTrO MU HepeHInpoBaHNsI, OCHOBAHHbIE HA HHTEPIOJSAIMOHHBIX (hopMyIax
Hsrotona. (OK 02).

N~ WN

3. TecroBble 3ananus. OueHKa M0 pe3yJbTaTaM TECTUPOBAHUS.
3.1. [IpumepHbIe 3aaHKs TECTA

1. Yro mpencrasusier coboii uncio i? (OK 02)
a) UYmcio, KBagpaTHBIA KOPeHb U3 KOTOPOro paBeH -1;



6) Ywcno, kBazpaT KOTOPOTo paBeH -1;
B) Ywmcio, KBaJipaTHBIM KOPEHb U3 KOTOPOTO paBeH 1;
r) Ywucno, KBagpaT KOTOPOro paBeH 1.
2. Ywcna Buga a+bi, rae a u b- nefictBuresnpHbIe Ynca, i-MHIUMas eauHUIA, OyaeM Ha3bBath:...(OK 02)
OTBeT: KOMILIEKCHBIMH.
3. Cymma koMIuTeKCHBIX uncen Z3=5-31 u Z,=3+7i pasna: (OK 02)
a) 8+10i;
0) 8+7i;
B) 8+4i;
r) 2+4i.
4. HaiiTi U3 npeIoKeHHBIX yrcea ynuciio Maumoe : (OK 02)
a) Z=2-8i;
0) Z=10i;
B) Z=16;
r) Z=0.
5. Ckounbko (hopm 3amucu umeeT komiiekcHoe unciio: (OK 02)
a) 1,
0) 2;
B) 3;
r) 4.
6. TlociemoBaTebHOCTH MIPAaBUIIA IIEPEXO/IA OT aaredpanvdeckoi GopMbl KOMILIEKCHOTO YHCIIa K
TpuroHomerpuyeckoit. Jlano: Z=a+bi — anre6paunueckas ¢popma (OK 02)

. a b o o
a) CocCTaBiIgIOT YpaBHCHHC SIn (P:: u COS ([):;I/I 110 3BHAYCHHUIO OAHOHU U3 (bYHKI_H/II/I OIPCACIIIIOT YIoJl @

0) 3amChIBAIOT YUCIO B TPUTOHOMETPHUECKO# popme Z=r(COS ¢+ isin ¢)
B) M300paxkaroT KOMIUIEKCHBIE YKMCIIa HA KOOPIMHATHON IIOCKOCTH IS OTIPEIEIEHHE YETBEPTH

r) Haxomsrt Moxysib KOMIUIEKCHOTO yncia 1o gopmyie r=va? + b?
OtBet:4;3;1;52.
7. PasHOCTh KOMIUTEKCHBIX uncen Z;=5-3i u Z,=-1-6i pasna... (OK 02)
a) 6+9i;
0) 4-9i;
B) 6+3i;
r) 6-9i.
8. Tpuronomerpuyeckas (opMa KOMIJIEKCHOTO YUCIIa, HIMEIOIIETO MOYJb =4 1 aprymenT ¢p=210°
umeer Buf ... (OK 02)
a) 4(sin 210°+ icos 210°);
6) 4(cos 210°+isin 210°);
B) 4(cos 210°-isin 210°);
r) 4(sin 210°-icos 210°);
9. Ywucno, conpspkeHHoe unciy -4+2i umeer Bu... (OK 02)
a) 2-4i;
0) 4+2i;
B) -4-2i;
r) 4-2i.

10. Ywucno nporuBononoxHoe yucity Z=-6-2i umeet Bua...( OK 02)

a) -6+2i;

0) 6-2i;

B) 6+2i;

r) 2i-6.
11. CootBercTBHE MeK Iy hopMamu komiutekcHoro yrciaa (OK 02)
1.anrebpanyeckas popmMa KOMILUIEKCHOTO YHCIIa a)Z=r(cos @+isin o)
2.TpUuroHoMeTpuyeckas opmMa KOMILIEKCHOTO Yncia 0)Z=re'?
3.mokazaTenbHas popMa KOMILICKCHOTO YHCIIa B)Z=(cos@ + ising)

Z=a+bi
OtBer: 1-1;



2-a;
3-0.
12. Tpuronomerpuueckas hopma KOMIUIEKCHOTO uncia Z=2+2i umeer Bux: (OK 02)
a) Z:\/8(cos%+isin 45°);
6) Z=2V2(cos 45°+isin 45°);
B) Z=2\2(cos 45°-isin 45°);
r) Z=22(sin %—icos %).
13. CooTBercTBHE MEXTy (DOPMYJIAMH U ICHCTBUSIMHA KOMIUIEKCHOTO YKC/Ia B TPUTOHOMETPHYECKOM
dopme: (OK 02)
1)yMHOK€EHHE; a)Z"=r"(cos @+isin ¢);
2)neneHue;
6)Z1-Z5=11-12(COS(p1+P2tisin(@1+¢2));
3)BO3BE/IEHUE B CTCIICHbD, B)§—1=:—1(Cos((p1-(p2)+isin((pl-q)g))
2 2

4)u3BIICYEHUE KOPHSL. r)Z=Cc0Ss n @+isin n ¢
mNZ=\r

@ +21K
n

p+20K . .
(cos —isin
OTtBeTt:1-0;

),k=0,1,2...

2-B;
3-a;
4-n.
14. 3anuch KOMILICKCHOTO YKCIIa B BUae a+bi HaspiBaercs ... kommuiekcHoro yucia.(OK 02)
Otser: anredopanyeckas ¢gpopma
15. Kakoe KOMIIJIEKCHOE YHCIIO MOJy4aeTCs IPU YMHOKEHHUH JIBYX COIPSIKEHHBIX KOMIUIEKCHBIX
yucer...(OK 02)
a) KommiekcHoe uncino;
6) PammonanbHOE;
B) MHumoe;
r) JleiicTBuTe/IbHOE.
16. Kak u300paxaercsi KOMIUIEKCHOE YMCII0 Ha KOOPMHATHON TUTOCKOCTH . ...(OK 02)
a) Bextopowm;
6) Ilpsmoii nuHuei;
B) Ortpe3kom;
r) Kpusoii munuei.
17. Paciono)KuUTh KOMIUIEKCHBIE YUCIIa B IOPSKE BO3pacTaHus K03 PUIIMEHTOB P MHUMOW EAHHHUIIE.
(OK 02)
a) Z=3+4i,
0) Z=2+3i;
B) Z=2i,
r) Z=4-2i.
Ortger: 1); B); 0); a).
18. JIBa KOMIUIEKCHOTO YKMCJIa HAa3bIBAIOTCA ..., €CJIM OHU OTIMYAIOTCS JPYT OT Ipyra TOJIbKO 3HAKaMH
nepea MEUMOM acThio. (OK 02)
OTBer: conpsizKeHHbIMH.
19. TTycTh MHOECTBO A 3aJIaHO C TOMOIIBIO XapaKTepucTuueckoro cBoiictea: A={njn e Nul <n <
6/}. Torma 3T0 MHOKECTBO, 3alaHHOE TIEPEUUCIIEHUEM BCEX €r0 deMeHToB uMeet Buj: (OK 4)
a) A={1;6};
0) A={2,3,4,5};
B) A={1,2,3,4,5,6,7,8,..};
r) A={1,2,3,4,5,6}.
20. Tausr muokectBa A={a, b, c,d, e} u B={c,d, e, g, k}. Torma muoxectso A|B pasno...(OK 4)
a. {a,b,c};
b. {g k};
c. {a b};



d. {c d,e}.

21. Ha pucynke n3zo0OpaxxeHsl MHOkecTBa A,B,C. 3amrpuxoBaHHas 00J1aCTh COOTBETCTBYET MHOXKECTBY:
(OK 03)

1. AUBUCG;
2. BNC;
3. ANBNC;
4. AmB.
22. lano muoxectBo A={x|x € N u x JesuTcs Hale 0 Ha 6}Toraa BepHbIM YTBEPKIEHUEM OyIeT
«MnoxectBo A...(OK 4)
1. 0ecKOHEYHO M 33J]aHO C MOMOIIbI0 XaPAKTEPUCTHYECKOr0 CBOICTBA;
2. KOHEYHO U 33J]aHO MEPEUUCIICHUEM DIIEMEHTOB;
3. KOHEYHO U 33/IaHO C TIOMOIIBI0 XapaKTEPUCTUIECKOTO CBOMCTBA;
4. OeCKOHEYHO U 3aJ]aHO MEPEUNCIICHUEM IJIEMEHTOB.
23. OmpeienuTh Kakoe U3 MHOKECTB SIBIIIETCS TTOAMHOXKecTBOM MHOKecTBa A={5,15,25,35,45,55} (OK

04)
1. {25,55,75}
2. {55};
3. {5,25,50};
4. {10,25}.

24. Tycte A={2}, B={5,6,7,8}. Toraa npsimoe npoussenenne A*B pasuo (OK 03)
1. A*B={(2;10),(2;12), (2; 14), (2; 16)};
2. A*B={10;12; 14; 16};
3. A*B={(5;2),(6;2),(7;2),(8;2)};
4. A*B={(2;5),(2;6),(2;7),(2;8}.
25. Haiitu mapy (X;y), HaXOISAUIYIOCS B OTHOIICHUH y=x4 (OK 4)

1. (-2;-6);

2. (-2;16);

3. (-2;8);

4. (-2;-16).

26. Haittu mapy (x;y), Haxosuiytocs B otHotreHnn y=sin X (OK 03)

1. (1)

2. (0;0);

3. (3,0

4. (0;1)

27. Crenens BepmnHbI Tpada A pasHo...(OK 4)

0

.2

.y :
4. 1.

28. COOTBETCTBHE MEX/y OCHOBHBIMH ONepalisiMi MHOXecTB U ee popmyrnamu: (OK 03)

wN e

1. OObenuneHue HANB={x|x € AuX € B}
2. Ilepeceuenue 2)AB={X|X € A,X #B}
3. PasHOCTB 3)AUB={X|X €A nmu XeB}
Otser: 1-3;
2-1;
3-2.

29. Kak Ha3bBaeTcs rpad), y KOTOPOro HeueTHoe 4nciio 4eTHbX BepimH.(OK 03)
1. Css3Hol;
2. Hecss3nolii;
3. Diigepos rpad.
30. Jlansr MHOXKecTBA A={5,10,15,20}, B={3,6,9,12,15}. YcTaHOBHTE COOTBETCTBHE MEXTY CIICTYIOIIMMH
MHOECTBAMHU W HEOOXOAMMBIMH JIJIsl X TIOJTyUEHHUsI orepanusaMu Haj MHOkecTBaMu A u B. (OK 4)
1. {15} 1)paznocth MHOXKECTB A 1 B
2. {3,5,6,9,10,12,15,20} 2)o0benuHeHEe MHOXKECTB A 1 B
3. {5,10,20} 3)nepeceueHne MHOKeCTB A u B.



31.

32.

33.

34.

35.

36.

37.

38.

39.

Ortser: 1-3;
2-2;
3-1.
[TocnenoBaTeabHOCTh PACTIONOKEHHSI MHOXKECTB 110 KOJIMYECTBY COJIEP>KaHUS AIEMEHTOB B 3TUX
MHOecTBax: (OK 4)
1. A={3;-5;—-6;+7}
2. B={31;2;0,1;—-2;0}
1 1
3. c={3;-01,—5
4. D ={1;1}
OtBet: 4,3,1,2
[TpousBoanas pynkiuu y=Ff(X) B JaHHO# TOYKE X HA3BIBAIOT ... OTHOILCHHS TpUpanieHus QyHKIIUU Ay
K COOTBETCTBYIOIIEMY IIPUPALICHHIO apryMmenTa Ax npu yciaosun. Yto Ax—0 (OK 02,0K 03,0K 04).

OTBer: npeae
ITpomssonnas Gpynxmun y=e3**! papna...(OK 02,0K 03,0K 04).

1. 3e3x+1
2. 2e3x+1
3. (3x+ 1)e3**!
4. e3x+1
Bropast npoussoanast pyskimu Y(X)=7+5x-x* nmeer Buz...(OK 02,0K 03,0K 04).
1. y"=-2
2. y"=5-2x
3. y'=11
4. y"=0

Hana pynkuus y=2x4-x3-2. YcTaHOBUTE COOTBETCTBUE MEKIY IPOU3BOIHBIMU (DYHKIIUU U UX
3naueHusMu (OK 02,0K 03,0K 04).

1. y'(-1) 1)-11
2. y'(0) 2)5
3. y(1) 3)0
OtBer: 1-1;
2-3;
3-2.
[MpousBoanas pyukuuu y=e* - In“& umeer Buz... (OK 02,0K 03,0K 04).
1. eX+2
X
2. %1
X
3. eflnx+e* i
4. eXInx —e*=
X

OnpeienennbIil uaTerpan | 06 % x?dx pases...(OK 02,0K 03,0K 04).

1. 16
x3
2. -
3. 36
4. 6

OnpeneneHHblil HHTErpai f_lz (2x — 3x%)dx pasen ... (OK 02,0K 03,0K 04).
1. 12

2. -9
3. 4
4. -12

Tes10 ABIKETCS IPSMOIMHENHO co cKOpocThio v()=(3t?+4t+1) m/c. Toraa myTh IpOH/ICHHBIH TeJI0M 3a
niepBbie 3¢ oT Havana aBmxkeHus paseH...(OK 02,0K 03,0K 04).

1. 40m
2. 45m
3. 48m
4, 22m



40.

41.

42.

43.

44,

45.

46.

47.

48.

1
JuddepennnansHoe ypaBHEHNE Sty dx — (6x + 1)dy = 0, B pe3ynbTare pas/eiaeHus epeMEHHBIX

cBoauTcs K ypaBHeHuto... (OK 02,0K 03,0K 04).
1. = —=-sin ydy

dx
63+1
X _ .2
2. SNy dy
3. dx = (6x + 1Dsin’ydy
4. —dy=(6x+1)dx

sin2y
O0miee penieHne JIMHEHHOTO OAHOPOAHOTO UG PEPEeHIINATBLHOIO YPAaBHEHUS BTOPOTO MOPSIKA C
TOCTOSIHHBIMU KO DUIHEHTAMH UMeeT BH: y=(C1-+Cox)e ™, Tora KOPHH XapaKTePHCTHIECKOTO
ypaBHeHus passsl...(OK 02,0K 03,0K 04).

1. k 1:k2:-6
2. k1:6;k220
3. k1:6;k2:1
4. ki=k,=0

®Oynkiys y=ce™-1 sBusiercst pemenneM quddHepeHInaIbHOrO ypaBHEHUs y'=2¢", TO 3HaY€HHE C PABHO:
(OK 02,0K 03,0K 04).

1. 2
2. 1
3. -1
4. 1

2
JuddepeHnnanbHbIM ypaBHEHHEM B YaCTHBIX YPAaBHEHHAX MPOU3BOAHBIX sBistercs. ..(OK 02,0K

03,0K 04).

1. (xy*+x)dx+(y-x?y)dy = 0

2. y"-4y'+y=0

2
3. y’:-% +sin X
9Z .  9Z_

4. cos yosin X a—y—O
[Tpu pemennn quddepernuanpHoro ypaBaenus y'+2y'+50y=0, momnygaercs D<0, Torma obmee
pemenue umeet Bua y=... (OK 02,0K 03,0K 04).

OtBer: y=e¢"*(C1C0ShXx+C,Sinbx
y=

D" (n+1)

BTopoii uieH 4ucioBoro psaaa Y —q pageH... (OK 02,0K 03,0K 04).

3n-1-1
1. 05
2. -05
3. -15
4. 1.5
YactuuHas cymma Sz psiia Y.,—q 5% paBHa...( )
1. %8
2. =
3. o
4, 2

125
[TocnenoBarenbHOCTh aNropuT™Ma petieHus 1uddepeHImalIbHOT0 YpaBHEHHS ¢ pa3 e IioIUMUCs

nepemenHbiMu (OK 02,0K 03,0K 04).
1. YneHsl ¢ OMMHAKOBEIMH JU(QepeHInaIaMi IepeHOCAT B OJIHY CTOPOHY PAaBEHCTBA M BEIHOCST
muddepeHmman 3a CKooKy
WuTerpupytoT o0e 4acTu paBEeHCTBA U HAXOJAT O0IIee perieHue
Beipaxkarot npousBoanyto ¢yHKImn yepe3 auddepenimans: dx u dy
PaznensioT nepeMeHHbIE
5. Ecnu 3aganbl HavyaabHbBIE YCIOBHS, TO HAXOAAT YaCTHOE pPEIlICHHE
OtBet: 3,1,4,2,5
CooTBeTCTBHE MEX1y OCHOBHBIMH 3JIEMEHTaMU KOMOMHAaTOpUKH U ux popmynamu: (OK 02,0K 03,0K
04).

_ m!
1. IlepecranoBku 1) %—(m_n)!

Mo




49.

50.

51.

52.

53.

54.

2. Coueranue 2)Pn=n!

3. PasmenicHue 3)Cr= = fln!)!n!
OtBer:1-2;
2-3;
3-1.

[TocnenoBaTebHOCTh COCTABIICHHS YPAaBHEHUS KacaTeIbHOU K rpaduky GyHKmu Y = f(x) B TOUKe C
aocrmuccoit xg  (OK 02,0K 03,0K 04).
1. Omnpenenuts yriaoBoi koddduuuent kacarensuoi k = f'(xg) ...
2. Haiiti opaunaty Touku kacanus Yo=f(Xo). 3amucats koopauHatel Touku Kacanus Mo(Xo;Yo)
3. CocraButh ypaBHeHUe kacatenbHOH Y-Yo=T'(Xo;Yo). laTh OTBET B BHJIC ypaBHEHHS OOLIETO BUIA
OtBer:2,1,3
B ypHe 3 kpacHBIX, 5 3€JI€HbIX U 7 KENTHIX MAapoB. 13 ypHbI BBIHUMAIOT OAMH L1ap. BeposTHOCTH TOTO,
YTO BBIHYTBIN IIap oKakeTcs 3eiaeHbM(coobiTre A) paBHa: (OK 02,0K 03,0K 04).

1. P(A)=§
2. P(A)=—
3. P(A)=§
4. P(A)=

W3 OyKkB clloBa «CXeMa» COCTABISIIOT Pa3IMYHBIC CJIOBA, COCTOSAMIME U3 5 OYKB, KaKJast U3 KOTOPBIX
BCTpeYaeTCcsi pOBHO ouH pa3. Hucio Takux cios pasHo: (OK 03)

1. 120
2. 200
3. 10
4, 60
MarepuanbsHas TOYKa JIBUKETCS 1o 3aKOHY S() = %t‘g -3t -3t +

1. HanTu MOMeHT BpeMeHH t, koraa yckopenue Touku oyzaer pasHo 0. (OK 02,0K 03,0K 04).
1. 0

2. 3
3. 6
4. 4

BepositTHOCTh cjaun 3auera ydamumcs pasHa 0,8, a BeposTHOCTh cjauu 3k3aMmeHa pasHa 0,9. Kakosa
BEPOATHOCTH TOTO, UTO ydaiuiics cnaet sx3amen? (OK 03

1. 0,17
2. 0,72
3. 01

[TocnenoBaTenbHOCTh BEIYMCIIEHHUS ONPEIETIEHHOTO MHTErpaia fab f(x)dx. (OK 02,0K 03,0K 04).
1. Haxoxsar 3nauenue nunterpaia F(X)+c npu X=a, c=0, T.e. Beruucistor F(a)
2. Haxopsr 3nauenue unterpana F(x)+c mpu x=b,c=0, 1.e Beraucstor F(b)
3. Haxomst neonpenenennsiii uurerpan [ f(x)dx = F(x) + ¢
4. Haxopasat pasnocts F=(b)-F(a)
OTtBet: 3,2, 1, 4.

55. Ctpens0y B 11enb BeayT 10 conpat. i natu u3 HUX BeposiTHOCTH nonafganwus 0,6, ans tpex 0,5 u s
ocranpubIx 0,3. KakoBa BeposTHOCTE mopaxenus 1eau? (OK 03)
1. 51
2. 0,51
3. 14
56. MaTemaTnyeckoe OKHMJIaHWE CIydallHOW BEJMYWHBI, 3aJaHHON 3akoHOM pactipeaenenus (OK 02,0K
03,0K 04).
-1 0 2
021]02]|0,6

Pasro M(X*)=2.6, Toraa JIACTIEPCUS PABHA ...
a) 1,6



b) 3,6
c) 15
d) 1
57. CKOIBKUMH CITIOCOOaMHU MOKHO BBIOpATh TPEX IEKYPHBIX, eciu B Kinacce 30 yuammxcs (OK 03)
a) 4060
b) 812
c) 90
d) 1620
58. Uto onpexenser 3ta hopmyna P(A)=% (OK 02,0K 03,0K 04).

1. VcnoBHas BEpOSITHOCTh
2. BeposiTHOCTH COOBITHS
3. Teopema cioxenus
4, Teopema yMHOXCHUS
59. /Ins mpuOIMKEHHOTO BBIUMCICHHUS HHTErpajia MOXKHO BOCIIOJNB30BAThCS (DOPMYIION Tparenui:

~ D (Yotyn
e == (222 4y 4y, + -+ Y )

Orpe3ok [a; b] pa3out Ha N paBHBIX Yacteid. [Tycts N=4. BelunciieHHust POU3BOAUTE C TOYHOCTBHIO JIO
0,01. Torna ff x? dx =... (OK 02,0K 03,0K 04).
a) 9
0) 8,75
B) 8,67
r) 8
60. [TocnemoBaTeIbHOCTh HAXOXKJICHUS TPHOIMKEHHOTO 3HAYCHHS OIPEACICHHOIO WHTErpaia 1o
dbopMynaM NpUOIMKEHHBIX BBIYUCICHUM (METOA NPSIMOYTOJIBHUKOB, Tpamnenuu, napadosns)) (OK
02,0K 03,0K 04).
1. BblYMCINTH 3HAYEHUS MOAUHTErpaigbHOM (yHkimu Y=f(X) B Toukax menenus, T.e. HalTH
Yo=f(Xo), y1=f(x1), y2=f (x2),..., yn=F(xn)
2. PazmenuTh OTPE30K WHTETPUPOBAHUS [@;D] Ha N POBHBIX YacTel TOYKAMHU Xo=a, X1,X2,...,Xn-1,
Xn=b
3. Bocmnonb3oBarbcst OAHON U3 TPUOTMKEHHBIX (GOPMYIL.
OTtBer: 2,1,3

3.2. CooTBeTCTBUE MEXKIY OanbHOW CHCTEMOW U CHCTEMOW OIICHHBAHHS MO pe3ylbTaTaM TECTUPOBAHMUS
YCTaHABIUBAETCS MOCPEICTBOM CIEAYIOIICH TaOIUIIbI:

YpoBeHb
[Tokazarenu olieHUBaHUsA
OOBEKT OLEHKU Onenka pe3yabTaToOB
pe3yabTaToOB 00yUEHUs
o0OyueHus
60 6aToB 1 MeHee «HeynoBneTBOpUTETBEHO Huskuit ypoBeHb
74 — 61 Gamnos «Y 1I0BIIETBOPUTEIIHHO) IToporoBslif ypoBeHb
O6yuarommiics 84 — 77 6amnos «Xopomoy» [ToBBIIEHHBIN YPOBEHB
100 — 85 GannoB «OTINYHOY Bricoknii ypoBeHb

4. Ounenka orBera, 00y4alruIerocsi Ha BONPOCHI NPH cAade APYruX (OpM NPOMEKYTOYHOH
aTTrecTalmu.

4.1. OueHka oTBeTa, 00yJaIomEerocss Ha BOMPOCHI NP cAade APYrux GopM MPOMEKYTOUHONU aTTECTAIIUH.

ConeprkaHue MIKaJIbl OLICHUBAHUS
DJIEMEHTEI Heynosnerso VY noBneTBOpUTEN
A P g P Xopoo OTtinyHO
OLICHUBaHUA UTEIHHO BHO
He 3aureno 3auTeHo 3auTeHo 3auTeHo
CooTBeTCTBUE Ilomnoe
3HaYUTENBHBIE He3znauntennHbie IlomHoE
OTBETOB HECOOTBETCTBU
MOTPEIIHOCTH MOTPEIIHOCTH COOTBETCTBUE
dbopMynTupoBKamM € 110 BCEM




BOIPOCOB (33JaHUi1) BOIIpOCaM
Crpykrypa,
MOCJIEA0BATEIbHOCTh
CooTtBercTBHE
U JIOTMKA OTBETA. [TonHoe 3HaUYMUTENIbHOE He3nauurenbHoe
KPUTEPUIO MPU
YMeHue yeTko, HECOOTBETCTBHU | HECOOTBETCTBHE HECOOTBETCTBUE
OTBETE Ha BCE
MOHSITHO, TPAMOTHO U | € KPUTEPHIO. KPUTEPHIO KPUTEPUIO BOIDOCH]
CBOOOJTHO M3JIaraTh POCBL.
CBOU MBICITH
HNmerot mecTo
CYLLECTBEHHBIE Nmerot mecTo
3namme [Tonnoe YOYIIEHUS HECYIIECTBEHHBIE
HE3HAHHE (He3HaHue YOyIIEHUsT | [Tonnoe
HOPMAaTHUBHBIX, . N
DABOBLIX HOPMaTUBHOH OoJIBITICH YacTh HE3HAHUE COOTBETCTBUE
P Y TIPaBOBOI 13 IOKYMEHTOB U OT/ACIBHBIX JTAHHOMY
JIOKYMEHTOB U N
P —— 0a3bl 1 CIIelMaIbHOMN (€TMHUYHBIX ) KPUTEPHUIO OTBETOB
HTEDATVDLL CIIeIHATBHOMN JUTEPATYPHI 10 paboT U3 uncna Ha BCE BOIPOCHI.
patyp JUTEPaTyphl Ha3BaHUIO, 00s13aTeIbHOM
COJICPKAHUIO U JTUTEPATYPHI.
T.J.).
[Tonnoe
COOTBETCTBUE
JTAaHHOM
YMeHue yBA3bIBaTh Ymenne y
N YMeHue cBsa3ath YMeHnue cBsizaTh KPUTEPHUIO.
TEOPHIO C IPAKTUKOM, CBSI3aTh
BOIIPOCHI TEOPUU | BOMIPOCHI TEOPUU U Crioco6HOCTH
B TOM YHCJIC B TEOPHIO C
. U MPAKTUKHU MPaKTUKH B WHTETPUPOBATH
obacTu MPAKTUKON
N MIPOSIBIISIETCS OCHOBHOM 3HAHUS U
npodeccnoHanbHOM paboThI HE
peaxo. MPOSIBIISIETCSL. MIPUBJIEKATH
paboThI MIPOSIBIISIETCS.
CBEJICHUS 13
pa3IUYHBIX
Hay4HBIX cep
1. JlaHbl HEMOTHBIE
OTBETHI HA
Ha Bce
OTBeTHI HA JIOTIOTHUTEIILHBIC
JIOTIOJTHUTETHH JlaHbl BepHbBIE
OOJIBIIIYIO YaCTh BOITPOCHI
KauecTBO OTBETOB Ha | bI€ BONPOCHI OTBETHI Ha BCE
JIOTTOTHUTEITBHBIX TpenoiaBaTeis.
JTIOTIOJTHUTEILHBIS Mperno/iaBaren JIOTIOJTHUTEIIbHBIC
BOIIPOCOB 2. Jlan oguH
BOIIPOCHI s TaHbI . BOIIPOCHI
MpenoaBaTeNiss | HEBEPHBIA OTBET Ha
HEBEpHBIE Tpeno/aBaTeis.
JIaHbI HEBEPHO. JIOTIOJTHUTEIIbHbBIC
OTBETBHI.
BOIIPOCHI
MpenoaBaTeis.




